
2

input. Their method involves separating outlay on capital services into price

and quantity components using an accounting imputation. The method of imputation

1s based on the correspondence betveen asset prices and service prices implied

by the equality betveen the value of an asset and the discounted value of its

services. Christensen and Jorgenson (1970), (1973a), (1973b) integrated their

method for measuring real capital input into a complete accounti~g system for

the private sector of a national economy.

In this paper ve follov the methods of Christensen and Jorgenson in

developing estimates of real product and real factor input for the private

sector of the Canadian economy. We employ our estimates to study productivity

change in the private sector of the Canadian economy for the post~ar period.

We present estimates of changes in manhour productivity and total factor 9ro

ductivity. We also sho~ the relationship betveen manhour and total factor

productivity.

Our estimates averaged over the period 1947-1973 yield the folloving

conclusions for the private sector of the Canadian economy: The economy grew

at a rate of 5.1% per year. Almost two-thirds of this growth can be

attributed to increases in real factor input; 0.9% has been due to growth of

labor input, 2.5% has been due to growth of capital input, while 1.8% has

been due to increases in total factor productivity. Manhour productivity

has increased at 4.1% per year. Of this total 1.8% resulted from increases

in total factor productivity, 0.3% from increased quality of the labor force,

0.6% from increased quality of the capital stock, and 1.5% from increases

in the capital-labor ratio.
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2. The Production Account in Current Prices

Our production account is for the private domestic sector of the

Canadian economy. The general government is excluded. The "rest of

world" sector of the Canadian economy is also excluded. Thus the pro-

duction account covers only private business enterprises, government

enterprises, and households.

Our concepts of revenue and outlay are from the producer point of vie~.

The value of output is n~t of taxes on output but the value of input is gross

of taxes on input. Thus we divide indirect business taxes into two categories.

We exclude from the value of production all indirect business taxes ~hich

are viewed as charg~s against revenue, s~c~ 3S ex~ise ~r sales taxes.

~e include indirect business taxes charged to the producer as part of outlay

in obtaining services from productive factors, such as property taxes. In

effect we increase factor cost by indirect business taxes related to the level

of input of productive factors. We treat government subsidies to the business

sector as negative indirect business taxes charged against revenue. Thus

we add subsidies to arrive at the value of output from the producer point of

view.

In the Canadian national income and product accounts an estimate of the

services of owner-occu?i~d housing is included in the product of the

private sector. The flow of capital services resulting from investment

in housing by owner-occupiers is not, howcv~r, recorded in market tran-

sactions. The value of this service flow mtlst be imputed from data on
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rental values for tenant-occupied housing. In the Canadian accounts the

treatment of capital services from consumer durables is not symmetrical

with that of housing. Purchases of consumer durables are treated as part

of personal consumption expenditures rather than investment, and the service

flow from these durables, unlike housing services, is not included in GNP.

We treat the services of ovner-utilized consumer durables symmetrically

with the services of owner-occupied housing. Purchases of new consumer

durables are included in private investment, rather than consumption. This

change from the conventions of the Canadian national income and product

accounts leaves the value of total product unaltered. We then impute the

value of services of consumer durables using the cost of capital im~licit in

the service flow for owner-occupied housing. We add the resulting service

flow to the produc~ of the private sector.

Following standard practice, the Canadian national income and product

accounts contain two estimates of GNP -- cne frem the gross product point

of view and one from the gross factor income point of view. A "residual

error of estimate" appears in the accounts to reconcile the two esti~ates.

In the Canadian accounts the official estimate of GNP is the arithmetic

mean of the estimates constructed from the gross product and'gross income

point of view. 1 Thus it is implicitly assu~ed that the discrepancy is

due to errors of equal magnitude in measuring G~P from the two different

1
See Tables 1 and 2 of tile National Income and Expenditure Accounts.
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points of vie~. In order that deliveries to final demand sum up to GNP ~e

use the estimate of GNP from the product point of vie~. We alter the

estimate of GNP from the factor income point of vie~ to reconcile it ~ith

the estimate from the product point of vie~. We achieve this reconcilia

tion by adjusting property compensation by the entire difference bet~een

the t~o GNP estimates (~ice the residual error of estimate), We assign

the difference to property compensation in the belief that labor compensation

is measured more accurately then property compensation.

Given our definitio~:s of output and input. ~e may describe more

explicitly the measurement of gross private domestic product and gross

private domestic factor outlay. The value of gross product is defined

as gross national product le~3 G~~ originating in general government

and rest of world, plus services of consumer durables. less indirect business

taxes not related to factor outlay, plus subsidies, less the residual

error of estimate. The resulting value of gross private domestic product

for the year 1961 is presented in Table 1.

The value of gross private domestic factor outlay is equal to the

value of gross private domestic product by definitition. The value ot factor
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Table 1

Production Account, Gross Private Domestic Product and Factor Outlay, Canada 1961

Millions of Dollars

Product

J.

1. Gross national product (NTEA
a

, table 1)
2. - Wages and salaries in general government

(NTEA, table 8, lines 2,3,4)
3. - Capital consumption allowances in general government

(NIEA. table 8, line 14)
4. - Net interest and miscellaneous investment income of

general government originating in government (net
of government enterprise remittances) (NTEA. Table
48, line 18 minus lines 3, 8, and 13)

5. - Net interest originating in rest of world (NTIA,
table 3)

6. + Services of consumer durables (our imputation)
7. - Taxes not related to factor outlay (computed fJ:'om

NIEA. table 46, see table 1a below)
8. + Subsidies (mEA, tabl<:! 8, li:1e l2)
9. + Capital assistance (NIEA. table 17, lines 8 and 9)

10. - Residual error of estimate
11. = Gross private domestic product

Factor Outlay

1. National income (NTEA, table 1)
2. + Capital consumption allowances (NIEA. table 1)
3. + Services of consumer durables (our imputation)
4. - GNP ori~inating in general government (2 + 3 + 4

above)
5. + Indirect taxes related to factor outlay (see table

la below)
6. + Capital assistance (9 abovp)
7. - GNP originating in rest of world (5 above)
8. - Twice the residual error 0 f es timate
9. = Gross private domestic factor outlay

39.646
4.072

531

171

-722

3.511
3.191

321
21

-142
36.398

29,783
4.883
3.511
4,774

1.968

21
-722
-284

36.398

a
National Income and Expenditure Accounts, Historical ~evision 1926-1973,

Statistics Canada.
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Table la

Indirect Taxes Related to Factor Outlay

1. Bank and insuronce comp~nies

2. Miscellaneous federal indirect taxes
3. Corporation tax (not on profits)
4. Business motor vehicle licenses and permits
5. Other licenses, fees and permits
6. Miscellaneous toxes on natural resources
7. Real property tax
8. Miscellaneous provincial indirect taxes
9. Licenses, fees and permits, local
10. Real and personal property tax
11. Miscellaneous local indirect taxes

Indirect Taxes Not Related to Factor Outlay

- 7

o
13
23

109
34
37

9
99
28

1,487
129

1,968

l.
2.
3.
4.
5.
6.
7.
8.
9.

Customs Import duties
Excise duties
Excise taxes
Amusement tax, provincial
G3soline !:a.'<

Retail sales ~~~ (i~cludi~£ liq~o~ ar.c t~b~cco)

Profits of liquor c~issions

Amusement tax, local
Retail sales tax, local

515
358

1,302
24

430
317
188

2
55

3,191

Total Indirect Taxes 5,159
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outlay is equal to national income plus capital consumption allowances,

less government and rest of world G~P, plus services of consumer durablcs,

plus indirect business taxes related to factor outlay, less twice the

residual error of estimate. Capital consumption allowances are included

since they are part of the outlay for capital services and are included

in the rental value of capital services. The resulting value of gross

private domestic factor outlay for the year 1961 is given in Table 1. A

detailed breakdown of our treatment of Canadian taxes, along with figures

for 1961 are presented i~ Table 1a.

In separating the values of gross product and gross factor outlay into

price and quantity components, we find it useful to divide total product

a~ong consu~ptic~ an~ invest=e~t final sales, and changes in

business inventories. We divide total factor outlay between capital and

labor services. We combine the final sales of durable goods and structures

to business and government with final sales of consumer durables and

refer to the total as final sales of investment goods.

Our definition of services output includes the services of consumer

durab1es along with services output included in the Canadian accounts. The

output of the foreign and general government sectors consisLs entirely of

services, so that we define the output of services by the private domestic

sector as services included in gross national product, less the product of

foreign and general government sectors, plus the services of consumer dur~bles.

We combine the private domestic sector's output of services with fin.1.1

sales of nondurable goods and refer to the total <lS final s.::lles of consu;TI;>lion

goods.



9

Our definition of gross domestic business product from the producer

point of vie~ excludes indirect business taxes not considered to be charges

related to levels of factor inputs. The excluded taxes are mainly sales

and excise taxes. Subsidies are netted against these ~etail business taxes.

We refer to the result as "retail taxes less subsidies."

If retail taxes were assessed only on the basis of deliveries to final

demand, we could allocate them directly. In fact a substantial portion of

.
sales and excise taxes falls on deliveries to intermediate demand. A com-

pletely satisfaccory allocation of these taxes would require a detailed input-

output analysis. However, the data required to carry out this analysis are

unavailable. As a first approximation we have allocated retail taxes less

subsidies proportionally to final sales of invest~ent goods enc c~~s~=;:~~~

goods and changes in business invent~ries.

The value of factor outlay in the private do~estic sector includes the

labor compensation of all employees less compensation of employees in general

government, plus thp. implicit lab0r comp~nsation of self-employed persons

Clnd unpaid family workers. Data for labor compensation of self-employed

work~rs and unpaid family workers was provid~d by the Productivity

2
Heasures Project, Input-Output Division, Stalistics Canada. Data for labor

compensation of employees is taken from the National Income and Expenditure

Accounts.

2
We are indebted to ~r. A. B. ~kCorr.lick <lr:d Hs. A. Browley for providing

nod pcrr.lic:ting u:; to use this unpubli~hcd d.:lta .:md <lddition<ll unpubli:.ihcd
]~bor d~t<l di~cuSS0J below.
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All private domestic factor outlay not allocated to labor is allocated

to capital. Specifically, the value of outlay on capital services includes

the following: property income of self-employed persons, profits, rentals,

and interest; capital consumption allowances; business transfer payments;

indirect business taxes that are part of the outlay on productive factors,

such as motor vehicle licenses and property taxes; and the imputed value of

the services of consumer durables. Gross private domestic product and

factor outlay in current prices for 1947-1973 are given in Table 2.

Total product in Table 2 is broken down into final sales of inVestment

goods, final sales of consumption goods, and changes in business inventories.

Total product is also divided bet~een labor compensation and property com-

pensation.

3. Price and Quantity Index Numbers
for Total Product

We follow Christensen and Jorgenson (1970) in using discrete approxi-

mations to the Divisia Index to construct aggregate quantity indexes. We

define the rate of growth of the quantity aggregate qt as

= rw
it

where the weights (W. ) are arithmetic averages of the relative value
1t

shares in the two periods
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6. Property
Compensation

5. Labor
Compensation

4. Inventory
Goods
Product

3. Consumption
Goods
Product

2. Investment
Goods
Product

GROSS PRIVATE DOXESTIC PRODUCT AND FACTOR OUTLAY,. CANADA
t

1947-1973 (M1LLIONS OF CURRENT DOLLARS)
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The series for q itself is then constructed by setting it equal to the
t

current dollar value (p q ) in the base year. We use 1961 as the base
t t

year for all our quantity indexes.

It is convenient to have the product of price and quantity indexes

equal to the value of transactions so that standard accounting identities

hold for variables defined as price and quantity index numbers. Accordingly,

we construct discrete Divisia price indexes as the value in current prices

divided by the discrete Divisia quantity index.

The resulting price indexes are approxicately equal to the Divisia price

indexes.

We proceed to construct price and quantity ir.dexes for total product

and its components using the Divisia aggregation procedure described above.

We first construc~ separate quantity indexes for purchases of investment

goods by the private domestic sector and the government sector. The quantity

index of private domestic purchases of investment goeds is a Divisia index

of (1) nonresidential structures, (2) machinery and equipment, (3) rcsi-

dential structures, and (4) consumer durables.

To construct a quantity index of government purchases of investment

goods we first construct a quantity index of structures as a Divisia index

of general government purchases of nonresidential structures and general

government purchases of residential structures. Then we construct a
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quantity index of government purchases of investment goods as a Divisia index

of the quantity indexes of producer durables and structures.

We construct a quantity index of domestic final sales of investment

goods as a Divisia index of the quantity index of private domestic purchases

and the quantity index of government purchases. We construct a quantity

index of final sales of investment goods as a sum of the quantity index

3of domestic final sales and net exports of durable goods.

The quantity index of consumer purchases of goods and services is a

Divisia index of (1) nondurable goods, (2) services as defined in the

national income accounts, and (3) our imputation for consumer durable ~ervices.

The quantity index of general governwent purchases of consumption goods

from the business sector is computed by subcracting general govern:nent G~"P

f d · b· . 4rom current govern~ent expen ~tur~s, oth In constant pr1ces. The quantity

index of domestic final sales of consumption goods is then constructed as a

Divisia index of the quantity indexes for the consumer and general government

sectors. We construct a qu~ntity index of final sales of consumption goods

by e~~i~g real net ex?or~s of consumption gooas to final domestic sales of

3
We sum these quantity indexes r~ther than use the Divisia index

procedure since net exports can be negativc. Our Divisia index procedure
"rcquircs taking logarithms. If a quantity series can take negativc values,
the indexing procedure is not we ll-c.icfincd.

4
General government G~P is defined as l~bor compensation plus c~pital

consumption allowances, plus net interest origin.Jting in general government.
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5consumption goods and subtracting out rest of world GNP.

The quantity index of final sales is constructed as a Divisia quantity

index of the quantity indexes of final sales of (1) investment goods, and

(2) consumption goods. Changes in business inventories are excluded from

this Divisia index because they can take on negative values. Finally, the

quantity index of gross private domestic product is constructed by adding

the quantity indexes of final sales and changes in business inventories.

Approximate Divisia price indexes corresponding to all of the above-

defined quantity indexes ~re computed by dividing the current dollar values

by the quantity indexes. Since the quantity indexes are all constructed

such that they e~~2l the current dolla= ,~:~es :~ 1951, ou= aggregate price

indexes all equal unity in 1961. Price and quantity indexes for gross priva~e

domestic product are presented in Table 3.

4. Price and Quantity Index Numbers for
Total Factor Input

We would like to use the same Divisia aggregation procedures to construct

a quantity index of total input rtS we did to construct aggregate output.

It is possible to construct a Divisia index of the aggregate input of c~pital

5
GNP in rest of world is composed entirely of services: Rest of.

world GNP is defined as net factor income.
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services, but there is insufficient data available to carry out a similar

procedure for labor services. It would be desirable to distinguish among

different categories of labor classified by sex, number of years of

schooling, occupation, age and so on. However, earnings data cross-classified

with these charactersistics are not available.

Following Jorgenson and Griliches (1967), our quantity index of labor

input is a product of total persons employed, average hours worked per person

employed, and a quality index based on the educational composition of the male

labor force. Our data for average hours per person are from estimates

provided by the Productivity Measures Project, Input-Output Division,

Statistics Canada. The data for total employment is taken from NIEA and the

Bank of Canada Review. Employment in our private sector is arrived at by

subtracting out our estimate of general government employment, which is general

government labor compensation deflated by the average annual wage in the total

economy.

To construct our quality index we used the educational composition of the

male labor force from the Canadian Population Census in 1941, 1951, 1961, and

1971. We present the composition for these four years in Table 4. We obtain

mean annual earnings for the four educational levels from the Population

Census for 1961 and 1971. We present the earnings figures in Table 4. In

Table 5 we present our computation of the annual percentage changes in our

quality index of labor input. We multiply average hours per man times

employment, times the index of educational attainment to obtain our quantity

index of labor input. The implicit price of labor services is computed by

dividing our estimate of total labor compensation by the quantity index of labor

input. In Table 6 we present annual estimates for (1) total employment, (2)

the index of educational attainment, (3) average annual hours per person
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Table 4

PROPORTION OF MALE LABOR FORCE BY HIGHEST YEAR OF SCHOOL COMPLETED

Wages by
Educational

Years of Attainment
Schooling 1941 1951 1961 1971 1961 1971

o - 4 .119 .083 .071 .043 2758 4300

5 - 8 .516 .467 .374 .265 3682 5705

9 - 11 .311 .344 6169

9 - 12 .301 .356 .399 4743

12 - 13 .153 .194 6822

13+ .063 .094 .156 7290

Some
University .043 .077 6557

University .049 .078 12176

Sources: 1) 1941-1951-1961: Dominion Bureau of Statistics, Census of Canada,
1941, 1951, 1961.

2) 1971: Statistics Canada (1971), Census of Canada, Labor Force
by Level of Schooling and Sex.

3) Wages, 1961: Dominion Bureau of Statistics (1961), Census of
Canada

4) Wages, 1971: Statistics Canada (1971), Census of Canada, Income
of Individuals by Schooling, Age and Sex.
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Table 5

RELATIVE PRICES*. CHANGES IN THE DISTRIBUTION OF THE LABOUR FORCE,
AND INDEXES OF LABOUR-INPUT PER PERSON

MALE LABOUR FORCE, 1941-1971

School year p' !J.e p' f,e p' !J.e
completed

1941-51 1951-61 1961-71

o - 4 .653 -.036 .618 -.012 .669 -.028

5 - 8 .872 -.049 .825 -.093 .887 -.109

9 - 11 .959 .033

9 - 12 1.124 .054 1.063 .043

12 - 13 1.061 .042

13+ 1. 727 .031 1.633 .062

Some 1.019 .034
University

University 1. 893 .029

Growth - 10
years

Annual Growth

.0480

.0047

.0631

.0061

.0495

.0048

*The relative prices are computed using the appropriate mean period
distribution of the labour force as weights.
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PRIVATE DOXESTIC LABOR INPUT, CANADA,1947-1973 (CONSTANT DOLLARS of 1961)

Year 1. Private 2. Educational 3. Private 4. Private 5. PrivateDomestic Attainment Domestic Domestic DomesticPersons Per Person Hours Per Labor Input Labor InputEngaged (INDEX) Person Price Index Quanti ty(r..i 11 ions) ( II~PCX) Index
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1971 6lJ70Q7l1. ',oatl .Q26 11'874 24464.8
1912 661j6148. ',O~4 .Q21 2,.015 25ta8.3
1973 6962711. 1.015Q .q2\ 2.131 2b506.5
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employed, (4) the price index of labor input, and (5) the quantity index

of labor input.

The starting point for a quantity index of capital input is a perpetual

inventory estimate of the stock of each type of capital, based on past

.investments in constant prices. At each point of time, the stock of each

type of capital is the sum of stocks remaining from past investments of

each vintage. Under the assumption that efficiency of capital goods declines

geometrically, the rate of replacement, say 6, is a constant. Capital stock

at the end of every period may be estimated from investment and capital stock

at the beginning of the period:

where K
t

is end of period capital stock, At the quantity of investment, and

K the capital stock at the beginning of the period.
t-l

For each type of capital included in our accounts, we prepare perpetual

inventory estimates of the stock as follows: First, we obtain a benchmark

estimate of capital stock from data on national wealth in constant prices.

Second, we deflate the investment series to obtain investment in constant

prices. Third, we choose an estimate of the rate of replacement. Finally,

we estimate capital stock in every period by applying the perpetual inventory

method pescribed above.

We construct capital stock estimates for seven distinct classes of

assets: (1) nonresidential structures, (2) machinery and equipment,

(3) nonfarm inventories, (4) farm inventories, (5) resicential structures,

(6) consumer durablcs, and (7) land. All of our investment data in

current and constant prices are taken from National Income and
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Expenditure Accounts.

We use the deflators implicit in our investment data as estimates of

the asset deflators for all assets except for inventories. where the invest-

ment deflators are very erratic. We use the wholesale price index for

industrial commodities as the nonfarm inventory asset deflator; and we use

the wholesale price index for farm products as the farm inventory asset

deflator. We assume that the stock of land is constant. which implies zero

investment.

We take benchmarks for nonresidential structures and machinery and

equipment from Flows and Stocks of Fixed ~onresidential Capital in Canada.

Our benchmark for residential structures is taken from The Demand for

194A:)969 by T. K. Gussman. The: benchr.1arks for farm and nonfarm inventories

have been provided to us by the Gr0~s ~ation~l Pr~duct Division of Statistics

6
Canada. We obtain our consumer durables benchmark fro~ the above study by

T. Gussman.

We take the value and quantity index of agricultural land from Output and

Input Data from Canadian Agriculture 1926-1970 by Robert S. Danielson. We

follow his methodology to estimate values for later years. We then assume the

value of non-agricultural land is a given percentage of the value of structures.

The percentage is taken from a study of U.S. real estate by Allen Manvel. Trends

in the Value of Real Estate and Land, 1956-1966. The value of land is 32.5%

of the value of residential structures and 47% of the value of non-residential

structures. The total stock of land is assumed to be constant. The price

6We are indebeted to Mr. S. Wells for providng us with these benchmarks.
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deflator for all land is then implied by the constant stock of land and the

value of agricultural and non-agricultural land.

Flows and Stocks of Fixed Nonresidential Capital in Canada provides

replacement rates for detailed types of structure and equipment. We infer

average replacement rates from the aggregate stocks of nonresidential

structures and machinery and equipment. 7 We take our residential structures

rate of replacement from The Canadian Consumer Accounts by Dianne Cummings

and Ludwig Meduna. We follow Christensen and Jorgenson (1969) in using .2 as

our replacement rate for consumer durables -- on the assumption that the U.S.

rate is also applicable to Canada. The benchmarks, replacement rates, and

deflators are summarized in Table 7. Price indexes for each asset class

for 1946-1973 are given in Table 8.

We aSSume that the real flow of services from each type of aS$et is

proportional to its stock. To construct an aggregate quantity index of

capital input we must weight each type of real service flow b~ its share in

the total value of c~?ital in?u:. 7hus ~~ ~ust construct a service price

for each asset. which when multi?lied times the corresponding stocK yields

the value of the service flow for each type of asset. We follow Christensen

and Jorgenson (1959) in the specification of capital service prices. The

specification of service prices requires e;~licit trcat~ent of taxes. For

tax purposes the Canadian private domestic sector can be divided into

business enterprises and households. The household sector is not subject

to direct taxes on the capital service flow from its assets. Business

enterprises however, are subject to such direct taxQtion. In ordcr to t~kE

7
We divide !"cplacc::lcot for c.:lch yc,~,r by the stock at the C'nd of the

previous year to oLtain annual rCi>~.Jcemellt ratcs. t.,'c use tile avernge of
these annual r~tes as our rcplac~m~nc r.Jtes.
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TABLE 7

BENCHMARKS, RATES OF REPLACEMENT, A~lD PRICE INDEXES
EMPLOYED IN ESTUiATING CAPITAL

Asset Class 1946 Benchmark
(Millions 0 f Replacement
1961 Dollars) Rate

1- Consumer Durables 1,965 0.200

2. Non-residential 12,902 0.042
structures

3. Producer Durables 6,122 0.090

4. Residential Structures 11,805 0.025

5. Nonfarm Inventory 4,373

Deflator

Implicit Deflator,
NIEA*

Implicit Deflator,
NIEA

Implicit Deflator,
NIEA

Implicit Deflator,
NlEA

In~estmcnt: I~?licit

Deflntc:" ~::::..'.

Asset: wholesale pric~

index industrial
commodities

6. Farm Inventories

7. Land

2,510

30,794

Investment: I:::plicit
Deflato.; :-ilEA

Asset: wholesale price
index, farm products

Implicit Deflator;
see text.

*NIEA refers to the National Income and EA~enditurc Ac=ounts, Historical
Revision 1926-73.



TABLE II

ASSET PRICE INDEXES, 1946-1973

Year Residential Machinery
Structures and

Equipment

Nonfarm
Inventory

Fann
Inventory Land

Residential
Structures

Consumer
Ourabies

194b ~158b .'5on
,

.BO! .b38,bbb .289 .501
19117 ,bS4 .554 ,7flO .AJ~ .330 .bl0 .729
19lJ8 ,731 .b21 ,A?~ 1 .0OIi .38b .71'5 .808
19119 ,75 4 .bb~ ,8150 .990 .414 .7415 .831
1950 ,77b .700 ,90~ 1.0215 '. 4~3 .7A2 .850
19151 ,877 .791 \,OJo I • t oJ .52A .902 .9S9
\9152 .928 .80-; ,9b9 I .08 'I .1570 .91A .980
\9153 :lnb .820 , 90 6 .900 .b13 .92b .972\9-;0 .923 .830 .930 .925 .b33 .91A .964
195'5 :947 .800 :9J~ .921 .084 .93b •en 9
19-;0 .. 9QS .A9#, Qb1 .92'3 .758 .9150 .929,
19~7 , qcn .qQ~ ,97'5 .925 .815 .917 .975
191;8 .989 .95A ,97f., .9br; .8b3 .97 0 .9 cn
19159 :995 .980 ,9Al\ .970 .910 .973 1 .01 1
19bO 1,004 .99'\ 990 .98 1 .957 .99? 1.013, .
19~1 1.. 000 1.000 1,ono 1.000 1.000 1.000 1 .000
1962 1,00 4 t.OJ3 t r 02~ t.nQ3 1.038 .Qcn .995
1963 1,032 I • nb t 1,0 48 I .023 1 .11 t t .020 1.000
1964 I .0 b 1 t • 1011 toOc;? t.(l08 I .210 1 • IHd .QQl
1905 1'. 1 t 8 t .' t 4' t~07' t • n8? 1 .34b , • 122 .992
19bb 1 ~ 1B6 , • 165 1,It? 1 • 1So t .50 II ! . 196 1 .001
1967 1,21b I • I 77 t,ll? \ • I I.ll l.b51 1 .2b5 1.030
1968 1.2a8 1 • t 7b 1 0 I r;, I • , 2(1. 1 • 751 , • ?7R 1.002 N
19 09 1~ 31 6 \ .207 1~2\O , • , 72 1.884 '.33 9 1.082 V\

1970 1,384 1.?bLJ ',221'. t • , 71 2.012 , .30 Q l.tllJ
19 0ft 1 4b9 1.2QA 1,24' , • 159 2.1 9 1 '.0-;0 1 • 125,
1912 1,562 1.:52£1 t,.:n I) , • ?q 1 2.401 1 .570 1• 143
IIHJ 1.bA5 1.379 t.f)b'l , • h4b 2.687 , .7' 1 1• 1S6
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this difference into account, ~e must allocate the stock of residential

structures and bet~een households and business enterprises and create

distinct service prices for each.

We allocate the stock of residential structures between households and

business enterprises by assuming that the ratio of rent to stock is the

same in each sector. We use owner-occupied imputed rent and total rent

from the National Income and Expenditure Accounts to make this allocation.

We estimate that the proportion of the value of owner-occupied residential

real estate attributabl~ to land is .25. The rest of our total land stock,

is allocated to business enterprises.

The household sector is not subject to direct taxes on the capital

service flow fro~ its assets. Indirect taxation, hcwever, is levied on

the capital service flow in the form of property taxes. The capital service

price for each asset in the household sector can be expressed as

qK.t = q lr + q 0. A,t- t A,t
+ q L

A,t t'

where qK is the service price, q is the asset price, r is the rate
,t A, t t

of return or cost of capital, 6 is the rate of depreciation, and L
t

is

the rate of property taxation.

We assume that the rate of return is the same for all household assets.

We have an estimate of property compensation for household owned residential

structures and land. Thus we can equate this property compcnsation to the

capital servicc price of residential structures times the lagged stock nf

residential structures plus the c~rit31 service price of land rimes the

laggcd stock of L:md. This gives us an cqu:ltion \o,·il~rp. the household r;llc of


